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Motivation 


Long duration deep space missions will require many closed loop, self- 
sufficient and highly sustainable technologies. 

Conditions will create a seemingly independent operation from support 
personnel located back on Earth, especially during day-to-day mis^ 
operations. 

Closed-loop life-support-systems with minimal or no re-! 
have the greatest technical challenges to development. 

The Trash to Gas (TtG) is part of the Logistics Reduction and' 
project. TTG technology has proven successful in laboratory 
of assumptions were made to facilitate testing, leading to questions 
to the design of a flignt unit. 
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The following tasks were performed during the mission: 


1 . 

2 . 

3 . 

4 . 

5 . 


Monitor and characterize wastes generated during the mission. 

Monitor power and water usage in the habitat. 

Evaluate crew time and inteaactions with waste collection, 
storage, and disposal. 

Monitor the frequency at which waste nee^ 

Operate a TtG system at KSC using the waste 
what is generated during HI-SEAS. 
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Waste Generation Profile 




Waste Type 


Mass Waste Total 
(kg) 


Average Mass per Day 
(kg) 


Mass Percent 
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Volume Reduction via Footballs 


• 154 TOTAL FOOTBALLS 



- (not everything could be made into a football 
Uncompressed Volume: 2.65m^ 
Compressed Volume: l.Slm^ (43% ^BBB 


Average football mass: 904^ ^^nge:6 





Reactor System Flow Diagram 
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Reactor Results 






Reactor Feed - Football Compositions 


Composition by mass 


Waste Type 
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Reactor Projections for Methane Production/Power 


Waste Type 


CH. (kg) 


kWh Processing time (hr) 
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Summary 


115 days of mission waste collected 

151.7 kg of wet and dry waste vyas accounted for 
(not including human, waste watef or 

— 1 Year, 4 person crew: 

• HI-SEAS: 385kg 

• LRR Full V\taste Model: 2,559kg (with feces, brii 


clothing, dtc.) 
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CONCLUSION 


• The amount of waste produced during the HI-SEAS was measured and is 
less than would be expected from long duration space missions. 



The waste collection data showecRhat large amounts of waste were 
generated during certain times, such as when the mon thl^^^^^^ ^ 

This indicates that the TtG process must be able to 

that will vary in composition, and that it is possible for a^pl^^^Kn 

segregate wastes over a mission. 

The amount of time required to process all the waste during this n^ss 
was 12% of the mission time, based on the reaction rates using the\ 
existing reactor at KSC. [ 

A[||||^|RiJto^ system, would likely rifjq'uir4j^^ 




ACKNOWLEDGEMENTS 


• NASA's Advanced Exploration Systems Program 

Office ~ " 

• Logistics ReductioAand Repurposing Team, esp. 

KSC/JSC f 

• HI-SEAS Mission 2 Crew Members; Lucie Poulet, 
Tiffany Swarmer, Ross Lockwood, Casey Stedman 

• HI-SEAS P.l. Dr. Kim Binsted and Dr. Jean Hunter. 

• Gasmet Technologies jnc. 


24 




Questions? 
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Reactor Outputs 


Waste Type 


CO, (g/g) 
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Concentration (ppm) 



Carbon monoxide 
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